Purpose: To examine associations of potentially aetiological significance for the development of pseudoseizures by comparing patients with recent onset pseudoseizures with patients with recent onset epilepsy. Methods: A prospective study of consecutive patients with recent onset pseudoseizures and epilepsy presenting to two Swedish hospitals. Demographic characteristics, somatic symptoms, depression severity, personality disorder, potential childhood aetiological factors and recent life events were elicited from clinical data and a research interview, which included a structured clinical interview for DSM-IV, a measure of perceived parental care and a life events inventory. Results: Twenty patients with pseudoseizures of duration less than 12 months (mean 5.4 months) were compared with 20 patients with recent onset epilepsy. There was no statistically significant difference in the rate of current psychiatric disorder. Patients with recent onset pseudoseizures were however more likely to have a borderline personality disorder (P < 0.05), and to recollect less parental warmth and more paternal rejection (P = 0.0001) in childhood. They had no more life events in the 3 months prior to onset but did report more when the whole year before onset was assessed (P < 0.001). Conclusions: Perceived childhood neglect, borderline personality, and an excess of life events over the preceding year is associated with pseudoseizures of recent onset more than with epilepsy. The study was limited by the small sample size making type two errors likely. However, by selecting both cases and controls with recent onset symptoms, the potential bias of differing illness durations and complicating factors of chronicity that have affected previous studies was avoided.
INTRODUCTION
In the last 15 years there has been a resurgence of interest in patients with the condition referred to as pseudoseizures or non-epileptic attack disorder (NEAD). The aetiology of this condition remains poorly understood. Whilst there have been a number of previous case-control studies, most have been potentially biased by being based on convenience samples, usually from specialist epilepsy centres 1, 2 , tertiary referral centres 3, 4 and psychiatric services 5 . Studies carried out in specialised samples such as these are at a disadvantage when assessing possible psychosocial factors relevant to aetiology, since patients with more severe ଝ Michael Binzer designed the study, collected data and drafted the report. Jon Stone analysed data and drafted the report. Michael Sharpe proposed hypotheses and drafted the report. symptoms, those with associated psychosocial problems and patients with more chronic symptoms are more likely to be included. In addition previous studies have not standardised duration of illness between the groups of patients being compared, an important factor when trying to disentangle predisposing, precipitating and perpetuating aetiological factors.
In this case-control study we compared cases of pseudoseizures with a comparison group of patients with epilepsy on the following variables: demographic characteristics, psychiatric disorder, perception of adverse early experience and life events, in order to test a priori hypotheses about aetiologically relevant associations. The strength of the study is that all patients were seen consecutively in the same regional neurological centres, received a prospective diagnostic assessment and had a recent illness onset. We compare our finding to those of previous studies and discuss the potential aetiological importance of the factors found to be associated with pseudoseizures.
Our hypotheses were that patients with pseudoseizures, compared to those with epilepsy would (a) have more emotional and personality disorder, (b) be more likely to report sexual abuse or problems in childhood, (c) report more life events prior to onset.
METHODS

Design
A prospective case control study in which a group of patients with pseudoseizures were compared to a group with epilepsy.
Setting
All cases and controls were selected from patients attending the Department of Neurology at Umeå University Hospital in Northern Sweden or from the Neurological Section of the Department of Internal Medicine at the County Hospital of Kalmar in the South of Sweden. Both hospitals have primary catchment areas of approximately 130 000 inhabitants, but Umeå University Hospital also offers neurological services to a secondary catchment area with a population of around 800 000 people.
Recruitment and selection
In Umeå the period of recruitment lasted 24 months, whereas in Kalmar the inclusion period lasted 22 months. The selection procedure at the two sites was identical. For both cases and controls the diagnoses in all cases were confirmed by at least two different neurologists. Refugees from foreign countries were omitted due to non-fluency in the Swedish language. Only patients with a history of seizures of less than 12 months were included.
Cases
Consecutive patients with a diagnosis of pseudoseizures admitted to the in-patient wards of the two hospitals were considered for inclusion in the study. Patients were only included who had been investigated by in-patient closed-circuit video and EEG monitoring (CCTV-EEG) and who presented with normal EEG's during clinical seizures. Patients with concomitant somatic diseases other than neurological illnesses and patients with concomitant psychiatric syndromes were included. Patients with DSM-IV somatisation disorder were excluded to provide greater homogeneity to the sample. Patients were also excluded if they had a dual diagnosis of pseudoseizures and known epilepsy or if they had probable pseudoseizures but epilepsy was judged difficult to rule out completely.
Epilepsy
Consecutive patients with newly diagnosed definite epilepsy were recruited from the same patient populations over the same time span. All had to have experienced at least two seizures. The patients with epilepsy were not specifically matched for age or sex but those older than 65 years of age were excluded. Inter-ictal EEG had to show epileptiform discharges (spike/sharp waves) in all patients in at least one recording. Patients with pseudoseizures who also had epilepsy were excluded, as were patients with different clinical types of seizures when it was not possible to capture all types of seizures by CCTV-EEG.
Measures
Background information concerning previous somatic and psychiatric disorders was collected by interview and by review of hospital records. Information about previous somatic and psychiatric disease among relatives was also obtained by a standardised interview. The research assessment consisted of the following:
Psychiatric disorder (axis I and II) and global functioning (axis V)
Psychiatric diagnoses were assessed by means of the Structured Clinical Interview (SCID) for Diagnostic and Statistical Manual for Mental Disorders (DSM-IV)-SCID-I for clinical syndromes and SCID-II for personality disorders. These are structured clinical interviews linked to the DSM-IV diagnostic system 6 . The SCID-I provides suggested wording for questions and criteria for judging the patient's response but also allows for clinical judgement in interpreting whether the patient's responses meet the criteria or not. It has been shown to produce reliable diagnosis when used by trained clinicians 7 . The SCID-II interview covers the 11 personality disorder (axis II) diagnoses in DSM-IV. It has been validated against 'longitudinal expert evaluation using all data' (LEAD) 8 and it has a high test-retest and inter-rater reliability 9 .
Patients scored their level of psychological, social and occupational functioning during the last year according to the axis V on DSM-IV by means of a validated self-report version of the Global Assessment of Functioning (GAF) Scale 10 .
Perceived parental rearing
Perceived parental rearing practices were assessed by means of the EMBU (Egna Minnen Beträffande Uppfostran = Own Memories of Childrearing Experiences) self-rated scale 11 . This is based upon the following 12 aspects of child-rearing experiences: abusive, depriving, punitive, shaming, rejecting, overprotective, overinvolved, tolerant, affectionate, performance orientated, guilt engendering and stimulating. A total of 81 questions can be answered in four ways for the father and for the mother separately: (1) it never occurred; (2) it could occur but it was exceptional; (3) it occurred quite frequently; (4) it was always so. A factor analysis has extracted three principal components: emotional warmth, rejection and overprotection.
Life events
The occurrence of life events 12-4 months before and within 3 months of the onset of the symptom were assessed using a 56-item Life Events Inventory elicited by semi-structured interview 12 . Life events were sorted into events concerning (1) work, (2) family life, (3) health problems among friends and relatives, and (4) events related to the patient's own health. It was also recorded whether the life event was expected or not, positive or negative, and whether it was easy or difficult to adjust to.
Ethical approval
The study was approved by the Research Ethical Committee of Umeå University, Sweden. All patients re- ceived oral and written information about the project and written consent was obtained in all cases.
Analysis
The hypotheses were tested by comparing the groups on the relevant variables. Unpaired t tests or MannWhitney tests were used depending on whether the relevant variables were normally distributed. Fisher's exact test was used to compare proportions. Data regarding illness beliefs and locus of control in these patients are published elsewhere 13 .
RESULTS
Recruitment
Twenty patients with pseudoseizures and 20 patients with epilepsy were recruited. Two patients, in the pseudoseizure group, and none in the epilepsy group refused to participate in the study. Neuroimaging was normal in all patients. All patients with epilepsy had started monotherapy anti-epileptic treatment at the time of assessment. Fifteen patients were diagnosed as having primary generalised epilepsy and five partial complex epilepsy, two of these also having secondary generalisation.
Demographic data
The results of basic demographic data are shown in Table 1 . Patients with pseudoseizures had very similar demographic characteristics to the patients with epilepsy apart from a slightly lower social class rating.
Psychiatric disorder (axis I and II) and GAF
The data from diagnostic psychiatric interview (Table 2) show that both cases and controls had a high prevalence of current psychiatric disorder. Whilst this was numerically greater in the pseudoseizure group this difference was not statistically significant. The patients with pseudoseizures did however have more previous psychiatric contact (P < 0.05). There was a much higher proportion of patients in the pseudoseizure group with a personality disorder (P < 0.05), particularly borderline personality disorder which was present in seven of the patients with pseudoseizures but only one control patient with epilepsy. There were no statistically significant differences in the GAF score. Table 3 reports perceptions of adverse childhood experience. Six pseudoseizure patients reported incest compared to only one patient in the epilepsy group but this was not statistically significant (P = 0.09).
Childhood factors
Scores on the perceived parental rearing scores showed substantial and statistically significant differences between patients with pseudoseizures and patients with epilepsy, the former reporting less 'emotional warmth' (P = 0.0001) and more 'rejection' from both parents (P = 0.0001 and P < 0.05). There was however no differences in 'overprotection'.
Recent life events
The results of the life events interviews are shown in Table 4 . The overall number of life events in the 12 months prior to assessment was significantly higher in the pseudoseizure group compared to the epilepsy group (P < 0.001). However when the time period was restricted to the 3 months prior to assessment there was no significant difference. Patients with pseudoseizures were much more likely to perceive the life events they did experience as negative (P < 0.0001), unexpected (P < 0.01) and find them difficult to adjust to (P < 0.0005). The pseudoseizure group also reported a higher proportion of life events related to personal health issues than patients with epilepsy (P < 0.01).
DISCUSSION
Main findings
We found that in comparison to recent onset epilepsy, newly diagnosed pseudoseizure patients did not have a statistically significantly higher rate of affective disorder but did have higher rates of personality disorder, a higher rate of life events in the 12 months prior to onset (but not in the 3 months prior to onset), and a higher rate of perceived parental rejection and a lower rate of perceived parental warmth during childhood.
Our failure to find a difference between levels of emotional disorder in these two groups may have several explanations. The numbers in the study were small and had limited power to detect a difference. It may be that some patients with pseudoseizures were unable or unwilling to articulate feelings of distress and may have had an even higher incidence of DSM-IV disorder than was detected. Alternatively, it could be argued that what both groups have primarily in common is unpredictable attacks over which they have no control and it is therefore not surprising that they show similar levels of distress.
Patients with pseudoseizures reported less perceived parental warmth and more rejection than patients with epilepsy. This may go some way to explaining the high incidence of personality disorder in the pseudoseizure group since the link between adverse childhood experience and personality disorder is well-established 14 .
Patients with pseudoseizures had a marked excess of life events in the 12 months prior to symptom onset, but interestingly, this was not the case when only the 3 months prior to onset were compared. Although the DSM-IV classification of conversion disorder stipulates that the 'initiation or exacerbation of the symptoms or deficit is preceded by conflicts or other stressors', it is vague about what the temporal definition of 'preceded by' should be. In our experience this is frequently interpreted as suggesting it should be something very recent whereas the current data suggest that the relevant time frame may be much longer. In two of the patients with pseudoseizures there were no reported life events at all in the 3 months preceding onset.
Strengths and limitations
The strength of this study is that the samples were consecutive subjects with well-established diagnoses and short histories prospectively recruited from a regional neurological setting. It is therefore likely that they were more representative of a community sample than patients recruited from a psychiatric setting or a tertiary referral centre. Recruiting patients seen only within 12 months of onset of symptoms provides an additional advantage of relatively homogenous samples in terms of illness duration. This is important for any study examining psychosocial factors relevant to the development of symptoms.
The study also had important limitations. The main limitation of the study is the small numbers in each group. This means the risk of type two errors is high (i.e. that the sample size is insufficient to detect differences between the groups). There are a number of other potential limitations. First, the interviewer's lack of blinding to the diagnosis is a problem with all studies of this type and may have led to measurement bias. Second, the results are only strictly generalisable to patients with pseudoseizures sufficiently severe to warrant investigation by videotelemetry as some of the factors that may lead patients to receive this degree of investigation (for any condition) may have been those being studied here. Finally, we excluded patients with somatisation disorder, which, in practice, is not uncommonly associated with pseudoseizures but which may have made the results more difficult to interpret.
There are also limitations with the measures used. Two of the principle areas being studied, life events and childhood experience are potentially subject to problems of reporting bias, both in terms of accurate recollection and the influence of the subject's personality and emotional state. In this study, as well as being more numerous, life events were much more likely to be regarded as negative, unexpected or hard to adjust to by the pseudoseizure group. Were the life events themselves really more numerous and negative or is it the way they are perceived? It could be that patients with pseudoseizures, because of personality factors, are likely to remember more numerous and negative events than patients with epilepsy. We have not measured the degree to which life events were independent of the subject's personality and 33 carried out DSM-III-R interviews on 20 patients with pseudoseizures and 20 patients with epilepsy. Although no data about diagnoses are provided there were no difference between the groups. Mokleby et al. found no significant differences in the rate of DSM-IV psychiatric disorder in patients with pseudoseizures compared to patients with somatoform disorder 34 . a All studies from 1965 with 20 or more cases. b For the pseudoseizure group all of the control groups consisted of patients with epilepsy except for the study by Jawad et al. 32 which consisted of psychiatric controls. c Fifty percent 'mixed' epilepsy and pseudoseizures.
emotional state. This can be attempted, for example, using the Life Events and Difficulty schedule 15 , but even this measure can be subject to interpretative bias. Finally, the measure of childhood experience in this study is specifically designed to record 'perceived' parental rearing practice, emphasising that reporting bias is a problem with any retrospective measure of childhood experience and the same limitations that apply to life events measures also apply here. Previous case-control studies
Psychiatric disorder
A summary of previous case-control studies examining the prevalence of DSM-IV disorders in pseudoseizures is shown in Table 5 . Previous studies have found higher rates of both emotional and personality disorders in pseudoseizures compared to epilepsy although the paucity of controlled studies in this area is surprising. In all of these studies it is hard to exclude the possibility that some of the distress seen in the pseudoseizure group is caused by diagnostic uncertainty. In our study there was a clear excess of patients with personality disorder in the pseudoseizure group. This has also been a more robust finding in previous studies 1, 16 than the incidence of axis one emotional disorder suggesting that the most important aetiological factors for the development of pseudoseizures may occur in the period during and before mature personality development. Borderline personality disorder, which was the most common type seen in the pseudoseizure group has been particularly linked both to childhood sexual abuse 14 and to dissociation 17 .
Childhood factors
High rates of reported adverse experience in childhood, and particularly sexual abuse, has been a repeated finding in reported series of patients with Table 7 : Factors that may operate to produce susceptibility to pseudoseizures and levels of evidence to support them.
Biological
Psychological Social Predisposing • Genetic factors a • Perception of childhood experience as adverse (see Table 6 ) b
• Childhood adverse experience (particularly sexual abuse) (see Table 6 pseudoseizures [18] [19] [20] [21] . However, childhood abuse is common in the general population and rates vary considerably depending on the method of detection. Controlled studies are therefore the most reliable source of information. Table 6 lists previous case control studies that have examined this question. The data is striking in that, although a couple of large studies have found significant differences in childhood abuse between groups, some smaller studies did not. There are a number of possible reasons for this including small sample sizes and sampling from a highly referred population (since childhood neglect may lead to additional health seeking behaviour even in patients with epilepsy). An additional problem with previous studies is that many of them, like this one, have used only patients with epilepsy as controls. Patients with psychiatric disorder or other functional somatic symptoms have also been found to have high levels of adverse childhood experience 22 . The effect of childhood abuse may therefore be predominantly a generic one for psychological or somatic distress in later life rather than specific to pseudoseizures 23 . Furthermore, all of the studies looking at pseudoseizures are based on retrospective reporting of abuse, which as we have discussed is prone to reporting bias.
Life events
Although the relationship of life events to symptom production is central to traditional concepts of conversion disorder, we are only aware of two other controlled studies in patients with pseudoseizures 24, 25 . Tojek et al. 24 found that patients with pseudoseizures had significantly more prevalent and stressful life events than those with epilepsy. Frances et al. 25 did not study life events per se, but found that patients with pseudoseizures perceived their lives to be as stressful as those with epilepsy and more stressful than healthy controls. Whilst other studies of life events from case series offer valuable insights [26] [27] [28] , all are subject to the dangers of overinterpretation when not compared with a control group.
CONCLUSIONS
The findings from this study, together with those discussed allow the generation of a hypothesis for the aetiology of pseudoseizures, within a framework of other suspected aetiological factors. One schema is shown in Table 7 . Factors explored in this study are shown in bold. Although this schema tries to break down factors in to predisposing, precipitating and perpetuating factors, all of these factors, such as emotional and personality disorder or life events and difficulties can operate across all categories and also interact with each other. Despite a number of case-control studies the relative importance of these factors is still not clear in patients with pseudoseizures and larger studies with additional control groups are still required. Most of these factors are however likely to be generic to the production of other functional somatic symptoms and psychiatric disorder generally. The reason why some people develop pseudoseizures, when others develop other symptoms such as pain or fatigue, is not at all clear but may be aided by studies using different comparison groups, and by careful examination of the symptoms and circumstances surrounding attacks, with scrutiny of 'modelling' and dissociation as potential specific aetiological factors that determine the type of illness that develops.
